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1. htr odtlCtio n
Ae r o 8 01pa rticle s affectthe clim atedir e ctlybyinte r a cti工噂 with sola r andterre strial
radiatio n a nd indir e ctlyby their eue cts o n clolld micr ophysic B, albedo, a ndprecipitation .
Bio n a s sbll rningi白 a major 8 011r C e Ofn ot o nlytr a c ega s emissio ninto the tr opo sphe r e
b-1t als o o rganic hy gr o 8 COpic par也cle B. T he se S m oke pa rticle s e xace rbate the lo cal
gro und vi8ibility a nd giv e ris eto the late rincr e ase of a e r o s ol a m o u nt wi thsm al1er
ge o m etric radiu sdurin g a relativ elylo ng period.
The Ama zon ba sin atm 咽 )he ric situ atio n in Brazilhad be e n n otic ed by m a ny
B Cie ntist8 a ndv ariotlSkinds ofr e s e a r che s W e r edo n e o nthe effe ctof dry･ 8 e a 8 0 nbio ma 粥
bu rn lng･ B･N. Holbe n a nd c o･ wLo rkers(1996)in v e stigatedthe a e r o g olc o n centration and
prope rtie sinnu e nc ed by the bio m a s sbu ming a ndtheir r e s ults sho w ed the te mpo ral
a nd spatialv a riatio nofthe s epara mete r sfro m 1992 thr o11gh1994.
The r e ce ntlndo n e 8ia n fore stf)re Bta rted 丘o m Alユgu St 1997 a nd la sted s e v e ral
m o nths, T he bll rning gave the lo c al atm o spheric co nditio ns Serio u sinflu e n c e s a nd
affe cted the e c o sy te m s. In orde r to 且nd its effe cts o nlo caltr opo sphe ric a e r o s ol
c o n centr atio n s a nd r elated opticalpr ope rties w eha v e an alyzedthe N O A A A V H R R data
ofcha n n el1, 2 and 4･ Colo r c o mpo s ed im ages a r esynthe βi2:ed by r ed, gr e e nand bhletO
e a ch cha n n elto distinguishthe s m oke a re a, i.e . the 白mOke can be dete cted a syello w
c olo r while the clo-1d is colo r ed a 8 White o rblu e white･ A retrie val algorithm ha sbe e n
e stablished ba s ed o n M ie the o rycalculatio n a ndthe r adl ativ etr a n sfer c ode(MOD T RAN
3)･ With r egardto the t)io m a s sbu ming a e r o 白01B the r efr a ctiv eh de x a nd aer osol size
distributio nha ve be en take nfro m the previo u s w o rks of Y.J, Ka u血 a n, etal(1997). The
N O A AV H R R data on tw o Sepa r ate days w e r e obtain ed fr o m the r e c eiv e r statio nin
h do n e sia .
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2. Alp 血tlm de s criptio n
The algorithn iB CO mpO 8ed of 3parts･ On eis a co mpllting pr ogr a mba s ed o n M ie
the o ry. T his is u s ed to dete rmin e the pa rticle sc attering cha r a cte r s such a s pha s e
fun ctio n, e xtin ctio n a nd sc atte ringfa cto r, size dist ribution a nd a sym m etryfa cto r･ T he
s e e
.
o ld o n eis M OD T R A N 3softw a r efo rthe r adiatio n tr a n sfe rin cltlding the multi･
s c attering efEect･ T heinputpa r a m et rs arethe atm o spheric m odel wi thu s erdefin ed
a e r o s ol m odel
”
w a v el ngth integr ating r a nge, clim ateinfo r m atio皿 8u Ch a sthe gr otlnd
visibility, wind v elo city a nd 白t Ufac eal bedoI Thela st o n ei8 the s m oke dis cri min atio n
pr ogr a m a c c o rdingto the m ethod m e ntio n ed abo v e･
Befo r eu sing the cha n n el1 a nd 2 data of N OA A AV H R R･ the calibr atio n of ea ch
pixeli8 n eC e S S ary･ In th ispape r w e em ploy thefollo wing eqtlatlO nfor the calibr ati o n
L
p加
- (S ･ D N･ I) 読 , (1,
whe r e L
,Luisthe pixelradian c e, D N is the o riginal digitalnu mber, S Slo )e, n nte r Cept,
F integr ated sola r spe ctr alir radian甲 and Weqtlivale ntwi dth ofthe spe ctralr e BPO n Se
fun ctio n. T he vah e of the la stfour pa r a m et r s a1
･
e take n fro m N O A Acal ibr atio n
b ul letin . For simplicity, o nlythe atm o sphe re o v er the o cean pa rt is c o n side r ed be c a u s e
ofthe e a s e ofstlrfa cealbedo dete rmin atio n a nditsho m oge n eity. Equ atio n(2)is u s edfor
thederiv atio nofreals e a su rfa ce albedo p .
p - 確実 (2)
whe re p ois the st uface al bedo a stl m ed in M O D T R A N 3sim ulatio n, L,ot the total
r adia n c e, a nd Lo the path radian ce calculated with the da rk s u rfa ce a s su mptio n
(al bedo =0). Lb冴 i8 the r adia n ce ofthe pix ehlnde r c o n side r atio n, giv e nby eq_I(1)･ T he n,
a c c o rding to the radiativ etr a11 白fer equ atio n, the direct refle cted r adia n c efro m the
stl rfac eisgiv e nby
LG. = 包 T T
･
p ･ c o ,ez , (3)
2T
where Ee xt is the s ola r irr a ndia nce, T the v e rtical tran s mitta n ce, T
'
the slant
tr a n smittan ce, 8a the sola r ze nith angle, Fr o m eq. (3), the a e ro sol optic althickne s s
c a nbede riv ed a s
I - -
†丁盲砺
1n(
瓦 怒 , ,
1
(4)
whe r e LG , = Lpq
- L
o t
T he spe ctr al optlCal thickne ssis u s ed to c o mpute the
Ångstr6m e xpo n e nt which isdefin ed a s
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h(Tl/T2)
a =
-
-
1n(Ål/A2)
3. Sate止止edata a nd Ae r o s ol皿 Odels
(5)
The satellite datain v olv ed in this res e a rch ar e sho w nin Figs. 1 a nd2. The sa me
a r e adelin e ated by squ a r eboxe sin Figs. 1 a nd 2 is s ele cted o v e rthe S e a Su rfa c e. In Fig.
1, thereislittle s m oke sin c eitco r r e spo ndstOthebegin ning ofbtl rning. On the c o ntr a ry,
in Fig. 2, the s m okeis ap pa r e nta nditc o v e r白1a rge a re a o v e riBla nd白 a nds e a,
FigⅦ e i. Colo r c otnpos ed A Ⅷ R R 血ta of N O A A-14 Flgln O2 . Colo r c otⅡpo sed ぶ汀 m R data of NOAA-14
take n at G M T7:0 0, 197/8/3(be血 ･e the 血 e). tAken at G M T7:O O, 1 9 9 7伯/1(dn ringthefir e).
Fo rthe data on 1997/8/3
,
a maritim e ae r o s ol m odel i8 a貼11 m ed fo r c o mputingthe
radia n ceineq, (2)n 8ingM O D T R A N 3. A u s e rdefin ed a e r o s ol m odel de scribed belo wi8
usedfo rt,he data o n199 7/9/1. Table 1lists the r elev antpa.ram ete r s e mployedin 也e
calculatio n.
Thble1. m e D ar a m et rS n e ed dinM OI)T RAN 3calc ulatio nfor 197/8/3 a nd1997/9/1
A tm o sphe r ic A8 r O SOIInOdel Al bedo Su rfa c e Solar W ind Se a so n
m od81 visibillty zenith
a rLgle
v elo city
9 7/8/3 Tropical M a ritim e 0.0 7 2 0km 40 8 r n/ら Sprlllg
-
Su m m e r
9 7/9/1 Tropic al M arit,in e＋
Us e rde且n ed
0.0 7 10 kn 35 5 m/a Spring
-
Su m m e r
In the pr e se nt sche me, a bio m a s s a e rosol m odelisin c o rpo rated a sthe u s e r･ defin ed
m odel. Fo rthe m a ritim e a nd bio m a s sbu r ning aer o sol m odel, the loga rith mic size
distri blltio ndefined by eq.(6)a nd the‾pa r a m eter slistedin Table2a re us edto
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Table 2, The relatedp ar a m et rs I)白edin the abo v e c alm latio n
Aero s ol r. JL m OIFL m Re丘ac也v einde x No
Bio m a s sb 血 gl 0.14 0.22 1.4 3
_0.0 03 5i 2 66 32.4
Mar辻im e 0.0 0 39 0.6 57 1.3 8810.00 0 3i 1 33
0.1 33 0.21 6 6.6
0
,
2 9. 0.3 96 3.0 6
B ion assbur nin R2 0.14 0,22 1.4 3
-0.00 35i 1 3 31 6.2
obtain the sizedistri butio n sho w nin Fig. 3.
諾 - 蓋ヰ些諾虹], (6)
Eer eNois the n､ 皿ber ofpar血1esper cro ss se ct10n Ofthe atm o spheric c olt - (c m
12), u the
standard deviatio n ofthelogaritb皿 Of the radil柑, r the radiu s, rg the m od alraditLS Of the n u mber
distribtltion.
h the sim uhtio nwith M O D TR AN 3c ode, a modi丘caLtio n ofs o u rc e codehastobeintrodu ced
c on ce m lngthe characteristics ofbiom ass bu r m喝 aer OS Ol m odel. The Mie c o mpt=ta[tio n c odeis u sed
for this p町 pO S e, The as p 改y factors as so ciafed with aer os ol s caLttering phasefu n ction ar e
cal mited ats ev cralw a v el ngthsforthebio m assbt -ing a er os olm odel･ The res ult
l
is sho w nin Fig･
4. h additio n
,
the w a v ¢l6ngth dep¢nde n c efacto r ofe xtinctio n c o efEicientsis calculaLted withr espect
to thei,alu e at5 50Ⅰ皿 . Thisdepellden Ge V aries acc ordingto the aeros olm odels andrehtiv ehumi dity
(Fig. 5). D 血 g bⅧ 血喝, the v ertical pro丘1es of aefO$OI c o n ce ntr atio n are m odified to be
ho m oge n e o usinthegr otllldlayerbetw e en1to 3km .
lE J le d D.勺1 10
Fh 血∪畠
Fip J･e3･ Ⅶ 旭 a er O S OIsiz占distriblltion of biDm aB Sb 也 g
8 e r O SOl m ol dB Ad m AritiⅡ旭 且er O 別止 m odel.
- O･55”
･･ .D･6943叩1
･1.06pl
I-1･-1 ･536pTl
RadLu s
Pip e 4. T he iLSyn n 8tryfa cto r s At 0.5 5.0.6 9. 1 .0 6
and 1.54FI m.
4. Re sults BLnd. D is ctl S Sio n s
With the abo v ealgorithm the spatial distribution of a e ro sol ptl Calthickne s siB
r etrie v ed fo rboth1997/8/3a nd1997/9/1data. T he r e sultsfo r cha n n el1 a nd 2of A V H R R
o v er the s elected s e a s urfa c e a r e a a reillu 紐 ated in Fig. 7. T he statisticalr e sults ov er
sele ctedpix els a r e S u m mariz ed in Table s3 and 4. As ca n be s e e nfr o m Fig, 6, the
w a v el ngthdepe nde n c e ofthe a v e rage a erosoloptical thickne sschange sbetw e e nthe
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T&ble 3･ T he stiLtist ic s ofJ.etrle V edopt icd thid hcLS S r e S qlts 血r ch.1
Av e raged
Opt1 肱1
ThlCknes s
St 血 d
devia血o n .
h 4axi1拡1 V dne h4 inl11 ml血1ue Cov er ed Ar e a
1 997/8/3 0,3 3 0.0 0 3 0 3 4 0.31 111Ⅹ5 6 血I
a
1 997/9/1 0,4 0 0.0 0 2 0.40 0.3 8 111Ⅹ5 6 hn
2
Table 4. T he声tatist i偲 Ofr8tn e Vedoptic althidkn es s r esults,i(I d1.2
Ave raged
Optical
Thickn e ss
Standard
deviation
Ma由Ⅵm Ⅶ tle Mi血Ⅶn Vhlu e Cov er ed Are a
1 997/8/3 0.1 9 8 0,0 0 8 0.2 2 0.15 111x56km 2
1 997/9/1 0.2 3 0.0 06 0.2 4 0,1名 111x56km?
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Figtlr e7. T he zLe r O BOIopticalthi 血e 鵜distribtltl On Sd8 riv ed fr○工nthe a]go rithn
databefo r e a ndduringthefire . T hisindic ate sthe change ofa e r o s olcharacteriBtlCSdu e
to thebu ming. T hedistributions ofÅngstrom expon e nts a r e Sho w nin Fig. 8. T hisfigu r e
im plie sthein c r ease ofs maller a ero s olparticle s afterthebllr ni g.
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FIP r ea T heÅngstrるm w 且V el ngthe野 On e ntS distd htio n s.
5. Co n chlSio ns
ln th ispape r w eha v ede scribed a n algori thn for r etrie ving the atm o spheric a e r o s ol
cha r a cte rs fro m s atellite data a nd ap plied itto theI)r O C e 8 Sillg Of Indo n e sia nfo re stfire,
Assu 皿 1 ng ap pr opriate chara cterist,ic sforbio ma s sbu r ning a e ro sols, the distriblltio n of
a e r o s olco n ce ntr atio n o v e r a c e rtain se a stlrfa c e a r eaha sbe en deriv ed. T he re sults sho w
that thefireinflu e n c ed boththe a m otlnOflo c ala e r o s ol distriblユtion a nd the aer o solsize
distriblltion . We a r eplan ningtoincl-1de the gr o tlnd data toim pr o v ethe a cu ra cy ofthe
s atellite me astlre m ent,
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